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I. INTRODUCTION need of social distancing in order to reduce the 


transmission rates of the virus, such a prolonged action 
resulted in increased levels of poverty and unemployment 
in several regions of the world. [3]. 


The new coronavirus, SARS-CoV-2, the etiological 
agent of coronavirus disease (COVID-19), was initially 
discovered in December 2019 by Chinese authorities, thus 


identifying a new virus. Highly contagious, it quickly In Brazil, the first diagnosed and confirmed case of 
spread to all continents, being declared a pandemic by the COVID-19 took place at the end of February 2020, at 
World Health Organization (WHO) in March 2020 [1]. Hospital Israelita Albert Einstein in the state of São Paulo 

Currently with several variants, it is responsible for [4]. The contamination soon spread to the country's 


regions, capitals, and municipalities, in part due to the lack 
of adequate policies to contain the virus. As of mid-March 


about 395 million cases of contamination and more than 
5.7 million deaths worldwide.[2] The pandemic also had a 
negative influence on socioeconomic factors, due to the 
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2022, Brazil had more than 26,473,273 confirmed cases 
and 657,998 deaths caused by the new coronavirus [2]. 


Amazonas, with an estimated population of 3,483,985 
[5], was one of the brazilian states most affected by the 
coronavirus pandemic. The first wave of COVID-19, 
peaked in May 2020, causing a meltdown on the funeral 
system which did not expect such demand. After 6 months, 
a second wave was even more serious, this time resulting 
in a complete collapse of the public and private health 
system due to lack of hospital beds, Intensive Care Unit 
(ICU), and lack of oxygen in hospitals. Until mid-February 
2022, Amazonas had 549,076 confirmed cases of COVID- 
19 and 14,024 deaths [6]. 


Because it is a disease of severity and lethality that is 
constantly evolving, there is a need for a systematic search 
for knowledge about its epidemiology and its negative 
outcomes in the population in different contexts. In this 
sense, this study aimed to estimate the prevalence of 
hospitalization in the ICU and death in individuals 
hospitalized with suspected COVID-19 at the Hospital 
Universitário Getúlio Vargas (HUGV) in Manaus, 
Amazonas, Brazil. 


II. METHOD 
2.1 Study design and context 


This is a cross-sectional study with data from electronic 
medical records of individuals suspected of having 
COVID-19 hospitalized at Hospital Universitário Getúlio 
Vargas, in Manaus, Amazonas. HUGV is a tertiary 
hospital that acted as a backup in the care of individuals 
suspected of having COVID-19, receiving patients 
previously treated by other health units. Data from this 
study are part of a multicenter study “Artificial intelligence 
algorithms to predict outcomes related to covid-19”, 
carried out through a partnership with the Faculty of 
Public Health of the University of São Paulo (FSP/USP) 
and the Laboratory of Big Data and Predictive Analysis in 
Health (LABDAPS), of the State of São Paulo. HUGV 
was one of the partner centers to carry out the initial phase 
of data collection. 


2.2 Participants 


Individuals who had already been discharged or died, 
who underwent a positive RT-PCR test for COVID-19, 
were included in the study. Individuals whose clinical 
information was not found in the electronic medical 
record, within the 24-hour window before and after the 
RT-PCR, were excluded. 
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2.3 Data collect 


A preliminary list containing 144 records of suspected 
COVID-19 hospitalizations was obtained for screening 
participants. After selection, data from participants were 
collected anonymously from March to August 2020, 
through the Management Application for University 
Hospitals. At this stage, the medical prescription and 
hospitalization modules were used. Clinical data collection 
was performed based on a 24-hour window before or after 
the RT-PCR test was performed, since it was the main 
objective of the Project “Artificial intelligence algorithms 
to predict outcomes related to covid-19”. 


2.4 Variables 


Study outcomes were ICU admission and death from 
COVID-19, dichotomized (yes or no). The demographic 
variables collected were categorized: sex (male and 
female); age group (16 to 29 years, 30 to 59 years and >60 
years); race/skin color (white, brown and undeclared); 
education (higher education, high school, elementary 
school, elementary school or less and undeclared). Clinical 
variables were: temperature, O2 saturation, systolic blood 
pressure, diastolic blood pressure, mean blood pressure, 
heart rate and respiratory rate; use of vasoactive drugs; 
dialysis; mechanical ventilation and chronic diseases 
(hypertension, diabetes, vascular disease, chronic 
obstructive pulmonary disease - COPD, chronic renal 
failure, bronchial asthma and asthmatic bronchitis, heart 
disease, hypercholesterolemia, lupus, stroke, and cancer). 
Multimorbidity was categorized into (no disease, one 
disease, and two or more diseases per individual); 
hospitalization, was categorized into (1 to 5 days, 6 to 15 
days, 10 to 35 days and 36 or more) of hospitalization. 


2.5 Statistical analyses 


Initially, the descriptive statistics of the variables 
measured in the study were obtained by calculating their 
frequency and stratification by ICU admission and death. 
In this step, eventual differences among the proportions 
were identified by Pearson's x? calculation. Subsequently, 
bivariate analyses were performed between all independent 
and dependent variables to calculate the prevalence ratio 
(PR) and confidence intervals 95% (CIs), using Poisson 
regression [7]. The difference in mean and 95% CI of 
clinical variables stratified by sex was obtained by the t- 
test. Data analysis was carried out Stata V.14.2 (Stata). 


2.6 Ethical considerations 


The project “Artificial intelligence algorithms to predict 
outcomes related to covid-19”, was approved by the 
Research Ethics Committee of the Faculty of Public Health 
USP/SP with CAAE 32872920.4.1001.5421. Through an 
amendment to the project, the participation of the Hospital 
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Universitario Getúlio Vargas 
opinion 4,202,536. 


was approved, through 


MI. I. RESULT 


3.1 Participant characteristics 


Table 1 the demographic and clinical 
characteristics of the individuals. Of the 144 records of 
individuals hospitalized for suspected COVID-19, 87 
individuals who performed PCR-RT were included in the 
study. The sample consisted of 65,5% male, elderly > 60 
years old (47.1%), brown skin color (92%), had high 
school education (29.9%), multimorbidity (two or more 
diseases) was identified in 46% of the records, 
hospitalization for 36 days or more (18.4%), about half of 


shows 
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the individuals required vasoactive drugs and mechanical 
ventilation was required in 49.4% of the hospitalized 
individuals. 


3.2 Prevalence of ICU admission and death 


The prevalence of ICU admission was 60.9%. More 
than half of the individuals who required ICU admission 
were male (66.7%), elderly >60 years (65.8%), with higher 
education (69.2%) and 62.5% had multimorbidity. 


Prevalence of death was 34.5% and was more frequent 
in males (40.3%) compared to females (23.3%), 
individuals aged between 30 and 59 years (37%) had a 
higher frequency of mortality as well as those without any 
preexisting comorbidities (42.8%) (Table 1). 


Table I Demographic and clinical characteristics of COVID-19 patients, stratified by ICU admission and death at HUGV. 
Manaus- Amazonas, 2020. 





Prevalence % 








Variable n % 
ICU p-value? Death p-value? 
Total 87 60,9 34,5 
Sex 0,130 0,112 
Male 57 65,5 66,7 40,3 
Female 30 34,5 50,0 23,3 
Age groups (years) 0,464 0,833 
16 to 29 11 12,6 45,4 27,3 
30 to 59 35 40,2 60,0 37,1 
>60 41 47,1 65,8 34,1 
Race/Color 0,332 0,709 
White 5 551 80,0 20,0 
Brown 80 92,0 58,7 35,0 
Not reported ” 2 2,3 100 50,0 
Education 0,569 0,135 
Higher education 13 14,9 69,2 15,4 
High school 26 29,9 65,4 50,0 
Elementary school 15 17,2 66,7 40,0 
Less than elementary school 20 22,9 45,0 20,0 
Not reported ° 13 14,9 61,5 38,5 
Multimorbidity 0,918 0,644 
None 21 24,1 57,1 42,8 
1 disease 26 30,0 61,5 30,7 
2 or more diseases 40 46,0 62,5 32,5 
Length of hospital stay (days) 0,157 0.406 
1 to5 17 19,0 47,0 47,0 
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6 to 15 30 
10 to 35 24 
36 or more 16 
Use of Mechanical ventilation 43 
Use of vasoactive drugs 40 
Use of dialysis 27 


34,5 
27,6 
18,4 
49,4 
46,0 
31,0 
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53,3 26,7 
66,7 29,2 
81,2 43,7 
93,0 <0,001 62,8 <0,001 
90,0 <0,001 67,5 <0,001 
74,0 0,064 57,2 0,002 





a Pearson's chi-square test; ” there was no record in the medical report 


3.3 Factors associated with ICU admission and death 


In the bivariate analysis (Table 2), women had a lower 
association with ICU admission (RP=0.75; 95%CI:0.41- 
1.36) and death (RP=0.57; 95%CI:0.24-1.34). Elderly 
people > 60 years (PR=1.44; 95%CI: 0.55-3.76) were 
more associated with ICU compared to young people aged 
16 to 29 years. The presence of two or more chronic 
diseases (PR=1.09; 95%CI:0.54-2.17) and 36 days or more 
of hospitalization (PR=1.72; 95%CI:0.71-4.16) had a 


greater association with ICU admission, respectively, 


compared with those who had no disease and 1 to 5 days 
of hospitalization. 


Regarding the outcome of death, individuals aged 30 to 59 
years were more associated (PR=1.36; 95%CI: 0.38-4.77) 
than those aged > 60 years (PR=1.25; IC95%:0.35-4.35). 
Individuals who used mechanical ventilation (RR=9.20; 
95%CI:  2.79-30.35), vasoactive drugs (RR=10.57; 
95%CI:3.20-34.85) and dialysis (RR=2.40; 95%CI: 1.17- 
4.93) were more associated with negative outcomes. 
Duration of hospitalization of 36 days or more had a lower 
association with death than 1 to 5 days of hospitalization. 


Table 2 Prevalence Ratio of factors associated with ICU and death, in patients of COVID-19, hospitalized at HUGV. 
Manaus- Amazonas, 2020 











Variables n % slat 
ICU p-value? Death p-value? 
Total 87 60,9 34,5 
Sex 0,130 0,112 
Male 57 65,5 66,7 40,3 
Female 30 34,5 50,0 23,3 
Age groups (years) 0,464 0,833 
16 to 29 11 12,6 45,4 27,3 
30 to 59 35 40,2 60,0 37,1 
>60 41 47,1 65,8 34,1 
Race/Color 0,332 0,709 
White 5 5,7 80,0 20,0 
Brown 80 92,0 58,7 35,0 
Not reported ° 2 2,3 100 50,0 
Education 0,569 0,135 
Higher education 13 14,9 69,2 15,4 
High school 26 29,9 65,4 50,0 
Elementary school 15 17,2 66,7 40,0 
Less than elementary school 20 22,9 45,0 20,0 
Not reported ° 13 14,9 61,5 38,5 
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Multimorbidity 0,918 0,644 
None 21 24,1 57,1 42,8 
1 disease 26 30,0 61,5 30,7 
2 or more diseases 40 46,0 62,5 32,5 
Length of hospital stay (days) 0,157 0.406 
1to5 17 19,0 47,0 47,0 
6 to 15 30 34,5 53,3 26,7 
10 to 35 24 27,6 66,7 29,2 
36 or more 16 18,4 81,2 43,7 
Use of Mechanical ventilation 43 49,4 93,0 <0,001 62,8 <0,001 
Use of vasoactive drugs 40 46,0 90,0 <0,001 67,5 <0,001 
Use of dialysis 27 31,0 74,0 0,064 57,2 0,002 





a Pearson's chi-square test; ” there was no record in the medical report 


3.4 Mean clinical parameters stratified by sex dialysis (0.36 + 0.48), mechanical ventilation (0.56 + 
0.50), and ICU admission (0.66 + 0.47). While women had 
higher mean O2 saturation (95.00 + 6.25), longer hospital 


In Table 3, the mean difference stratified by sex, shows 
that men in comparison to women presented on average 


higher heart rates (93.49 + 18.54), respiratory rate (25.00 + stay (23.56 +28.43 days), and higher mean presence of 


8.00), more use of vasoactive drugs (0.54 + 0.50), use of some chronic diseases (1.73 + 0.94). 


Table 3 Mean of clinical parameters stratified by sex in COVID-19 patients hospitalized at HUGV. Manaus- Amazonas, 











2020. 
Mean + SD (CIs) 
Variables 
Women Men 
Heart rate 83,73 + 23,79 (74,11 — 93,34) 93,49 + 18,54 (88,27 — 98,70) 
Respiratory rate 21,60 + 5,73 (19,12 — 24,08) 25,00 + 8,00 (22,70 — 27,29) 
Systolic pressure 130,25 + 22,78 (120,62 —139,87) 129,26 + 31,30 (120,27 — 138,25) 
Diastolic pressure 78,37 + 16,59 (71,36 — 85,38) 76,85 + 16,97 (71,98 — 81,73) 
MAP 76,51 + 41,66 (60,96 — 92,07) 81,07 + 37,05 (71,24 — 90,90) 
O2 Saturation 95,00 + 6,25 (92,22 — 97,77) 93,29 + 10,01 (90,38 — 96,19) 
Use of vasoactive drugs 0,30 + 0,46 (0,12 — 0,47) 0,54 + 0,50 (0,41 — 0,67) 
Use of dialysis 0,23 + 0,43 (0,07 — 0,39) 0,36 + 0,48 (0,23 — 0,49) 
Use of Mechanical ventilation 0,36 + 0,49 (0,18 — 0,54) 0,56 + 0,50 (0,42 — 0,69) 
ICU admission 0,50 + 0,50 (0,31 — 0,68) 0,66 + 0,47 (0,54 — 0,79) 
Days of hospitalization 23,56 £28,43 (12,94 - 34,18) 22,36 + 26,57(15,31 - 29,41) 
Presence of some chronic disease 1,73 + 0,94 (1,38 — 2,08) 1,36 + 1,33 (1,01 — 1,72) 





SD: Standard Deviation; Clos%:95% confidence interval, MAP: mean blood pressure 
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IV. DISCUSSION 


This is an observational study with electronic 
medical record data from March to August 2020, during 
the first wave of COVID-19 in Manaus, Amazonas. The 
results of the study reveal that 34.5% of hospitalized 
individuals died and 60.9% were admitted to the ICU. Of 
the 87 hospitalized individuals, 65.5% were male and had 
worse negative clinical outcomes 


We identified a relatively high frequency of mortality 
and hospitalization in ICU compared to national data. A 
longitudinal cohort conducted in Brazil using secondary 
data from 398,063 medical reimbursement authorization 
records classified as COVID-19 hospitalization, describes 
a 21.7% death rate and a 26.07% rate of ICU admissions, 
and 55.5% of the hospitalizations of males.[8] A 
retrospective study of 250,000 COVID-19 admissions in 
the country also shows that the northern region 
outperformed the other Brazilian regions in hospital death 
rate (50%), and in the hospitalization of males (60%) [9]. 


Other studies conducted with similar outcomes in 
individuals hospitalized in the states of Rio de Janeiro, 
Espirito Santo and Bahia also support that men, age over 
60 years, and the presence of multimorbidity were 
conditions more associated with a higher risk of ICU 
admissions and deaths [10]-[12]. 


In other Contexts such as China the mortality 
frequency ranged from 1.4% to 4.3% in the year 2020 
(13,14), in Seattle and New York in the United States, a 
mortality frequency of 33% and 39% respectively was 
identified [13], [14], in Mexico, there was a variation of 
1% to 20% in mortality rates between health institutions 
[15], in Italy, in the Lombardy region, the overall hospital 
mortality rate was 53.4% in one of the worst pandemic 
moments in that country [16], while in the region of 
Aragon in Spain, a mortality rate of 3.84 deaths per 
100,000 people per day in the year 2020 has been 
identified [17]. 


A higher frequency of negative COVID-19 outcomes, 
such as ICU admission and deaths in males, elderly (60 
years and older), and presence of multimorbidity is 
supported by strong evidence that reinforces our findings. 
A meta-analysis carried out in 2020 showed that males, 
advanced age, presence of chronic diseases were 
considered risk factors for death among patients with 
COVID-19 [18]. 


Two systematic reviews conducted in 2020, including 
more than 350,000 individuals, found that men had a 
higher risk of developing the outcomes of death and ICU 
admission compared to women [19], [20], as well as 
individuals who have some chronic health condition. 
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Studies conducted in 2020, in European countries such 
as, (Spain, Italy, England, Belgium, Greece, Denmark and 
the Netherlands) showed a male to female ratio for death 
in confirmed cases of COVID-19 equal to or greater than 
1.7 [21]. Suggesting that women may be less likely to 
develop severe complications of COVID-19 leading to 
death [22]. 


The reasons for lower lethality from COVID-19 in 
women are still uncertain. Previous studies report that 
women have a greater perception of their health status, and 
they seek more health care services [23], This can help 
women identify the symptoms of the disease and seek 
assistance more quickly. While men tend to seek health 
services at a more advanced stage of the disease, when in 
general therapeutic supports for care are more limited. 


There are also studies that suggest that the difference 
in lethality between men and women may be related to 
sexual dimorphism, which plays a central role in the 
genetic and hormonal regulation of immune responses, 
mainly in the regulation of Angiotensin Converting 
Enzyme 2 (ACE2), which is the main receptor used by 
SARS-CoV-?2 to enter cells [24]. 


We identified an average time of two days more in the 
hospital and almost twice as many chronic diseases in 
women when compared to men, but these factors 
apparently did not contribute to greater severity or lethality 
in women. While in men, more severe outcomes were 
identified, such as changes in heart rate, respiratory rate, 
use of mechanical ventilation and vasoactive drugs. 


A meta-analysis conducted in 2021, demonstrated that 
oxygen saturation lower than 93% is associated with more 
severe outcomes in patients with COVID-19, [24] A mean 
oxygen saturation of (93.29 + 10.01) in men was observed 
in our study, which was lower than the mean observed in 
women (95.00 + 6.25), which may justify the presence of 
more reserved outcomes for that group. 


Our study detected that the risk of death was nine times 
higher in individuals on mechanical ventilation, when 
compared to those who did not use mechanical ventilation, 
as well as those who used vasoactive drugs had a ten-time 
increased risk of death compared to those who did not 
need to receive vasoactive drugs during hospitalization. In 
Brazil, mortality rates ranging from 59.5% to 82.98% were 
observed in patients on mechanical ventilation [25], [26], 
and in developed countries, the mortality rate was 45%, 
and that points to a meta-analysis including data from 23 
countries [27]. The use of vasoactive drugs was also 
associated with mortality in patients with COVID-19 [28]. 


The difficulties in obtaining this data were significant, 
mainly due to the need to search for the information in the 
electronic medical record where access is restricted to the 


Page | 269 


Castro et al. 


hospital's employees, the release of data by the competent 
sectors and the academic unavailability, as there was no 
legal support for the access of students to the hospital 
premises, out of respect to state decrees since the state of 
Amazonas was in lockdown. And the restricted time of the 
researcher to access the electronic medical records. 


The pandemic has imposed great challenges to all of us, 
including conducting research. The very structure and 
team of the hospital where this study was conducted, as it 
had to adapt physical spaces, personnel, equipment, and 
supplies to become a back-up hospital in facing COVID- 
19 in the state of Amazonas. 


Other limitations to this research are those common to 
the cross-sectional study design, which are due to the non- 
probabilistic design and the use of secondary data, with the 
possibility of registration errors, missing data, and 
incomplete information. The information on comorbidities 
was self-reported, and some patients’ hospitalization time 
for diagnosis was limited, often considering only the 
family member's information and this may favor 
overestimation or underestimation of some diseases. 


The records can be related to more severe patients 
because it is a back-up hospital, which received patients 
only by transfer. In any way this study points out 
similarity with previous research and provides a support to 
identify the profile of individuals hospitalized with 
suspected COVID-19 in Amazonas, and outline strategies 
for supportive public policies in the study region. 


vV. CONCLUSION 


The new coronavirus has imposed great challenges 
to the population of Amazonas, as well as to its authorities. 
In this study, more than half of the hospitalized individuals 
suspected of COVID-19, required ICU admission and 
more than a third died. Men had more severe outcomes 
and contributed to higher mortality, according to the 
electronic medical records of the researched hospital. 
Adequate reporting and recording in medical records are of 
great importance for a better understanding of suspected 
cases of COVID-19, as well as providing high quality 
studies to evaluate and inform health policies in the region. 
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